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(54) SURROUNDING SUPERVISORY DEVICE FOR VEHICLE AND METHOD FOR ADJUSTING PARAMETER OF THE 
SURROUNDING SUPERVISORY DEVICE FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surrounding supervisory device 
for a vehicle by which a parameter relating to a camera mount position can 
easily and accurately be set in the case of mounting a camera and to 
provide a parameter adjustment method for the surrounding supervisory 
device for the vehicle to easily and accurately adjust the parameter for the 
surrounding supervisory device for the vehicle. 

SOLUTION: When a 2nd object is placed at a prescribed position, a display 
means 6 displays a real picture of the 2nd object photographed by an image 
pickup means 3, a 2nd image forming means 2c-2 forms an adjustment 
picture obtained by photographing the 2nd object at the prescribed position 
by the image pickup means 3 placed on a mount position in response to a 
parameter stored in a parameter storage means 2a, the adjustment picture 
of the 2nd object is superimposingly displayed on the real picture of the 2nd 
object and a parameter adjustment means 7 adjusts a parameter so that 
the real picture of the 2nd object is coincident with the adjustment picture 
of the 2nd object formed by the 2nd image forming means 2c~2. 



v 



1 



r- 

V 


«r 




IP 


f si 






I srt 

-J Lz_J 









LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



14.03.2002 



Copyright (C); 1 998.2003 Japan Patent Office 



http://www1 9.ipdl jpo.go.jp/PA1 /resu!t/detail/main/wAAAN2aOavDA41 2209577P5i 2004/08/02 



(19) 0#H#fT/r (J P) 



(12) Q 



(51)Inta 7 

H0 4N 7/18 

B60R 1/00 

H0 4N 5/225 



(A) (U)4*ffitWfiH»* 

#112000-209577 
(P2000-209577A) 
(43)&BB B ¥^£12^ 7 £280 (2000. 7. 28) 



F I 

H0 4N 7/18 

B60R 1/00 

H0 4N 5/225 



J 5C0 2 2 
A 5C0 54 

C 



ft^CD&e OL (£:15H) 



(2l)tMi## 


1$B5¥1 1-9536 


(71)tH8SA 


000008895 










(22){fJISB 


¥f£ll^ 1 ft 18 B (1999. 1.18) 




•%3m&^W ITS 4 #28^ 






(72)5g^# 
























(72)fg?U« 


WW itA 








#M!WB^tpflHgl500 &mg£*l5£&*t 














(74)tt3A 


100060690 








ifflff 3S8 Wl€) 











(54) BgK0>£#O ^Wffljg^fiKffRWMffl^jaiSaSBO/^^-^iBJfc&S 



(57) imifo] 

i^(Dmmm^m^^. m2<Dmmmj&^&2 c-2*k 

m<om2<Di&fczm&^frmmmmzMf&is. ^<dmj& 
l^si 2 <hm^<omw^^% 2 <D%ofc<n'Mmik±-\cm 
^-c^u /<7*-?mM^&7frm2<D&t£<7)Mm 
^t%2 (ommtdL^®. 2 c-2[z±'9Mj&*tifzm2 




(2) 



2000-209577 



m&m i ] * w-tsa $ ttfcism^a^ * d $ 
?g^a^/N- 7^-^ Esa^amEta $ v u&Effi 

i«fE^ 7^-? Eia^R.'-EiB ZtiX i ^St<o/< 7 * 
EfB 2 (D^ft:<D^Pif£ £ Mism 2 WBiftJBrt^aiz J: 9 

£ *ifc*&EJS 2 ^tt^ntfft t Stt- * £ 5 
im^m 2 ] me^ a«»E#att*— 

Sir. ^Lfciv^y-^^ig^-r^^^^-^^tR 

[13*353] '*7y-*«rflMEi-6fc#. ME**** 
an ct 6 WEM l ^BfS*rt^a*s»* LfcifflE* l <n 

<fc 5 ^> MEIS l ^Bft*fiR^a*5JB*i-5flWEfiaii 

« t Mfs^ 2 <Dwmm^&m$f&-tz>m?.m 2 <^f£ 



<d3Hj»£. WESR2coaifS«rt^a*s»J«UfcmE!B 

tti^a&£ib:::*ru 

s&E-a^&ttSMa- -a^a 2 c 3 as«rE*iift ^ m 

ES3H«i:^— a*«ffltfc4:#. -c^i^oito 

m^&n ?zt t-rsBi** 1 - 3 e*c<o swab 

a9*ia?Oitff*|p]Sry«l^ L ME«fS^a<0 
ytt!:St5ffiSsRM8 x£. a6ffi!c#-r6i«S h 

tt6C Px*C PyIIH45>f^-^>->'^ 
HftE*^^afi. CGx*CGyiSW4?), 

ttE>{2iDK«k»rt^an. *w««ifr#rti«:y*L m 

E»»*a£i§ 5 ME y IS ^ SiE^^fo)^ x tti: L/cK 
ffi±<7) x y ¥®±<£> HUE® 2 <Mfofo<D^ *, i/^lSf- 



*E«-rsffit87 ? -^Ett*at, WEta 



* Ex, y] 

ft^a^HRHk. «,&2E8tf. WE*T*lRj«ftWx. 
WESS*[6)Mft W y . ituEC P x * C P y ®3iRtMF 
ECG x *CGyI$$:ieit5»&^7- *E1g* 
l££*U *ME&«^-* [x, y] *fflE'<7*-* 
Ettt^aiwEtBSttTl^ s, 0x. hW0y«H 

^x-^E©^a:cEi§$^r^5k. f.wx.w 

y. CPx. CPy. CGxWCGySrffll^Ti: 
^"TKSI* (1) - (8) 
111] 



gy 



CGx 
CPx 
CGy 



•px 



CPy 



py 



[gc2] 



px 

py 



CPx ; tan q>x{ 1 + k - ( 2 (tan 2 yx i» tan 2 <py)} 



2ian-^|l + k-f 2 |tan 3 



Wx 



CPy • tantpy{l + k ; f 2 (tan 2 yx tan 2 q>y )} 



2 



•(2) 



qix = tan" 



1 + y' 2 cosqjy 



[Ii4] 



(3) 



(y'afiCOB^) tp y = Hx-tap."'- h ; —(4) 

y 

[IS5 ] 



50 



(3) 



2000-209577 



(y'<0©B#) «py -3i- Gx+ tan '^r - (5) 

y 



2 + y 2 'sin(p-ex) 



2 + y 2 -cos(p-8x) 



■(6) 



[»7] 



(y' < 0®P#) 



VCx-s) 2 + y 



sin (p -9x) 
•cos(p-Bx) 



•(7) 



[»8] 



P - ian 1 



(8) 



gy] *mmm2<Dm#<Dmmmm%mj&'tz>£oiz.-r 

Ktt^afcettt SttT S SulStS 
»«Lfc£&©Baiffi*S:*rtU MSttJ&SLfcMili 

unawfc^a^ j: 9 m^feB^tuiem 2 nmftzmm 

J: <9 ^ £ ttfdflufE^ 2 tf^ftwHiliflfc 

-^pie^af- j: 9 *^ai^a^**txv^« 
«^a^»» l fctfua* 2 <D%)#i(Dmmm t tnmm 2 ^> 
H«*rt^a* s «* ufcWE* 2 (ott^fomensieitt 
> a-r* j: 9 -mfi^/^ y -^f2^a:ris^.$n 

[0001] 



50 



B . SB 1 wBftMfa^Lfc^fiftKft^ 

*>««*a-c»«fcLfc* #^«aiB«**«ofB«^a 

*WHiaEa*BRtf *«fflH5aE»S6B^^^7 * -2 
[0 0 0 2] 

[0 0 0 3] jglt^a^ VX<DZ* y 311. l/yX3a 

*wo«*«#*s««r-#5fitBi-aiJ(+*te>n, 
X3 a izxymmzfrhmftmwnmte&c px*cp 

y e^t;^P,^5^y-^L — ^3 b±J^{££i±- 

tf>f^-^l/-y3 biiiC^j&L/cCG x *CGy<7) 
fc'^-fc/K M0~2 5 SFgH^jlllt^r — 2\Z_%t& 
LX-^!:ix5i:*!i^3V2!:tiim * 

H^/UtDRV^vMf^S 2^t5R>y 

[00 0 4] ^-f V2{2, RAM 2 a £ x R O M 2 b 
C PC 2 c >£^pT3o RAM2art!:;i ^r7 



CPU2 c !C^fbft^fT^5^^^*J^^a^ 
RAM2 art^^^^^li 

htt!cic^ig«g*SRSr»ona^j:o-c«j*sns 

[0 0 0 5] ±a!Ufc^S«J»Mii, 13 9 (a) 
rpj^spfT^iSSSryttx * ^ 7 3 Sriot y «|j:fiit^ 
-60 CPU2c{i, Il^®iMft^ttl#, ^ 

hTPSMST"^ D 2(7) f^-fe/utc*HCi"SiSWt-S 
CPU2c(t 7U-^^y4H 

±^««*3Ea L-c»feffi«ir*HcK-r 6 7 y 
4 d*e>R^ffl Lfclir-^D 2 <7> t 0 ^i?/i-£^£>S#> 

M££ L-C(Z)fV ^i^i 6 iC*fLTUi^i-^o 7*4*-? 20 
H6I1 CGx*CGy^b^5lII$f-^D3 

£0 9£#H&LT^Tt&Wi~5o -Y =» ^ 2 J± N RU> 

±£>,£A (xa. ya) * R OM 2 b fr>£>S6#-tti L (H 30 
9 ( a ) ) , £A^)lg ( x a . ya) * 7 3 <D$& 

(Xa. Ya) {Il^t^o £*>K> -*>f=i 
V2J1. 7l/- iN^^ey 4^^®^X — 2£gE^tti 

(Xa, Ya) ^*HS-r67U-A>^-y 4fl*S>R 
^UJL^clilg-r— 2(7)t°^ir/UX a * Y a <£>jff,g£: 

3&mf&L (H9 (b) ) , rV^yW 6 JCffi^ji- 40 

[0 0 0 7] f-f^^^ 6fi. ^3y2^HiAS 

9 > Bliliffi/i^fcfglWMS:* ^ 7 3 -c««i-6 

[0 0 0 8] 50 



^IP]2 000-209577 



t^)^7^-^!i, -7>f3y2!:MltROM2 bid 
i^MS^TicK «t 5MLTl*fc. Z<OtzV>* **7 
ScoBiWfita^Bif+WfidsaEJESixSt. ROM2brt 

[0009] ^tz. **7 3<D&mzm-z>m$&xfffi 

7 3£mWi-Si!>f+ttfc«, *-#-Kfc:J:?K ;*M7 
3 eo&&®{c*j~f 6^ $ RlMfrflftif <0'<7 * — * £A^ 

-*s^^7 3<oi6ffi^m-6*SRt5WFA*^ftfttt 

^5_b. A^fiS!^ J 9Xfi^^^65i^^^<^^. 

[ooio] zzx\ *mw&. ±m<v± ?temM£j^ 
^nmm&itmffimmm^umm<v/<7 * z^Bfr 

[00 11] 

»Mfg:2 c - 1 ^7^^i2tf^2 a JCfStt^ 

^Tt^MI5#^^3 0^fiBlc§li-^1g3S^7 

5*^ffl^i22Sffi3S«(-i3V^X, ifjl5^^7 7f-^IStt^ 
i£2 a icEi ^ tit ^ 5li^^ 7 ^ - ^ i^lS i: fcM 

figicia® $ ^^miaaMft^a 3 ^fS^et^l 2 <o 

^f^SM(-WISm2(7)^ft:^gEaLfc^#, iufS^^ 
^S6!cj:9*^Six61Krieia«#a3!cJ:9««Sn 
/iSfjIS^ 2 o^)f*:(D^®ft t mlfE^ 2 omtoMtf&WL 2 
c - 2 !i 4: '-9 S tLfcttE* 2 o^if*:60^M®ffe > ^ 5 
-fc-T5i: o :^E^7^-^E!9¥a 2 a IcfSit^H 

t6 0 



(5) 



&ffl 2000-209577 



[0012] m&mimL<D¥£W^±tu^ mi£<owB. 

MBMf&^2 c - 2*5, ^7^ — ^ IBISES 2 a iCfS 

IS £ tux A 7 * - 9 !wj£ i: fcBtf+fifcE!-EH £ infz 
ffitS^S 3 !C J: U 0rJE4>teE*>8§ 2 oQ^f££tg{£ Lfc 

H«Sr*^« 6 J: 59 S 3 j&sSHft L 

fi^S 7 dsftft^a 3 5^ J: 59 ««^ttfcSB 2 <&«>fjw^ 10 

iSti2^)isMfg2 c -2^«t 9 xmztitim 

M&i.tim2(D&)fc<Dmm&t, ism^i^isl 
fci 2 <D%ofr<Dmmmmt #-gc-r s «t 5 k><7 > 

-*sSBR*>»ft*a 3 (DBtftfifcBI-H-r 6 /<7 ^ - 9 & 

/n^^ t £^ l < -rs r t ^r-# €> 0 20 

[0 0 13] M#S2!E*fc<oHW*, fifties y-*sS5 

*£jiR^5'*7y-*Si«*a7 b ££*f U mffS/^ 
3SR#a 7 b \z. J: t) 3ft § ti1t'< y * - 9 <d&. 

zmmmtt® i c ^ £ sssE-r 5 ^ £ & 

[0 0 14] §»#*2E«<0*WUiJ:*bfi, '<7*-9 

^7>-^^l:dra7 c £g£tf5£^7^V\> 30 

[0 0 15] »*S3E#<D#Wte* ^7^-^*Sl 
-T5££, WE*^a6 5cJ:SWE»l^BfW&a* 
i2c-l dSJ&SLfcWESS 1 (O^ftwifflEfiSiiHftw 

2 (Dmmtf&^& 2 c - 2 dSJgj* Ufc*WE!B 2 

SBSlifSo*>n ; S:fTfc>*o>«t 9 WIS* 1 <7*{§ffM 

*a 2 c - 1 ^tT^-T €>MlBfi©®^ £ ituEfg 2 <E>i@flfc 

j&jr^® 2 c - 2 timfc-tzMmm 2 <D%}fc<Dm&m& 

<h^5lg*^lX(i2fE«co*:MffljliZ2^m^«!c^-r 40 
[0 0 16] »*«3EaR<038WJ-J:*bfi, 9**8 7 [ft 9] 

<o®ft?gj**a 2 c - 1 L/cig 1 <t)^^iii 

Wi%$%J&3 L & 2 c - 2 Lfcff 2 

*>»5**fi*tti 5 m 1 *>*5fi?i&a*e 2 c - 1 

a^/st- t%2 (Dm&mz^& 2 c-2tm i$ki o: 



oti 1 <DHte*ric*» 2 c - 1 ^^-rsfifisfs^: 

[0 0 17] ffl*E4K«l<o»Hli. «rtE»fS*a3*s 
tB»LfcS5 2t0^ffccDSiieft£, ffiESB2«OiBajg*# 
S2c - 2^^L^fl9fESB2 0!»flcoiKlEiijfti:d5- 

aufc^fc«r*m-r6-a*fca*a«:*6J-#u wis 
6 iiM E-a*a 2 c - 3 &mmmm& k stris 

^SrtT 5 r. t 1 - 3E*W>*WfflS8 

[0 0 18] «*«4lE«t03iSMicJ:Hfi. -Sf82 
c - 3 J: 5 ft^a 3 LfcSB 2 c^flWlllIJft 

iommm&k<n— : gi%&m£titikz. 1^6^ 

[0 0 19] M*l5fa«c©*?Btt. «WB*ft<0^7 7« 
WI2»«*a3(Oytt^*H-5ra*sftt^ft6 x 

WxRt/Sil^fpJMftWy rt^PJ«* s JS«Stb5C P x 
*CPy®f^b^6-f^-v ; /l/-yi^tt, tuts 
*^*a6Ji, CGx*CGyIi^^)^^ MfBff 2 
<nm®Ll&$&Wi 2 c - 2 {i. *MoiifT*rp]4:ytt. tu 
IE»lfe*a3*ffl«9S(rlByitt^SiS**fpjS:xtti: U/c 
x y ^Pffi±OHUfE^ 2 (Dmfc<0*- y i/<D\MM7* 

-9 [x. y] ^istt-r^^-7 : ~^fett*P52 b - 1 
MiE««#a3^iRMk. m&temfs mu?K^ 

famftWx. HUfS^lt^^llJ^Wy. WECPx^CP 
ylSStfflECGx *CGyH**ISie-f"5*ft^^ 
7 f -^f2!g*a2b-2^^U. tufSlMtf-r-^ [x, 
y] Sr«rE^7^-^IBtt#a2 a^EttStbT^a 

s, ex. h^t^e y i»d«^-^E«¥a2 b- 

2^EiS^ixT^5k. f. Wx, Wy, CPx. CP 
y. CG xitFCG y Srffl^fc»Tl^t*»a (1) 
~ (8) 



gy 



CGx 
CPx 
CGy 



px 



CPy 



(6) 



2000-209577 



10 



px 

py 



CPx • tan <px{l + k • f 2 (tan 1 <px + tan 2 «py )} 



2tan v^| 1+k . f3 ( tan ^ + ta „^)| 

CPy tancpyfl + k » f 3 (tan 2 if>x + tan 2 cpy )} 



2tan^|l + k.t-(tan^ + tan^)} 



•(2) 



[»l i] 



cpx « tan" 



(3) 



(y'aOOWf) 



[mi 3] 

«> (y'<(W)R3) cpy - x -6x + tan' — 

y 



[»14] 



••(5) 



[»1 2] 

(y 1 :> OffiB^) cpy - ex - tan 1 —(4) 

y 



,J(x-s) 2 + y 2 sin (p - Ox) 



.(6) 



[mi 5] 



(y'<CW)R§) 



Vfc-sjf + y 



+ y- 



sin(p-ex) 

cos(p-ex) 



•(7) 



[»1 6] 



p-tan"' — 



-(8) 



* [gx, gy] kse*u mmistcmmT-* is 

[0 0 2 0] tt#*5E*<B»WKJ:fttf, M2tO®^ 

tbTt>5*l^iifir^^y^ ftfc^R 3 y «l 

mfc<o^yVv>UWr—$ [x. y] £^7>-*ic3i§ 
fg2a lCfE«Sn-C^5»«^a3^y*llic:*ti-6ffi 

^^X - * IStg^ 2 b - 2 JlfElt $ ttT 1/ ^IRM k . 

P xKPyilWCGx *CGy^!l>»^ 

* [gx, gyl 5£3E*U W&^tzMMcr-9 [g 

x. g y : tm2infyfc<D^Mm&%mj&-th£o\^-t 



50 



&fc<D^yi><nmM J f—? [x, y] ^rs, 0x, h& 
tfe ySrffli^^^iCctoT^^Seio^S-r — 
* [gx. gy] ic^ftt 5 c i: liJ; o tltt^Mt 

^2tOfef*:co^s/v ; ^lSS^-^ Ex. 
y] ^t5^^y^M^U SSt^y-^ 

[0021] M#96etto«n^ *PirJS«tStt3t 



(7) 



<&m 2000-209577 



11 

0f m<0&9i<0 ME1S 2 cO£3f££J8f$ L £ # co^MMI 

&^a 3 tfjfttt L/cMism 2 <o%ofc<Dmm& t mmm 2 

{ft £ dS-iWS <t 5 SiflWB'* 7 ^ - 9 Ett^ai-Ett $ 

[0 0 2 2] »3ft*6E*o»Wi-J:*ttf* Bf5E<ofitJl 
KJB2©»ff*EBLfcfc#* *^&3& s »*^a 3 ic 
i9««Sn^SB2 60«jft:O^Bflfe^^L, ^2 (DM 

m.Mf$.^&fc s Ei**a«-E« s ^ 5^ 

X V UfcSfl 2 60^i^(D*{lJ^ 

j: 0 intern 2 <D%oft(Dm&mi& t srr 5 J: 

j- g % ^-^-dsitjRoWft^a^BiftffiB^H-r*^^ 
9;*-* SrSIStS 9 * - * Ett^afcEB 

£ ttT ^ 7 * - * t *BR^fWft#a^ftf+titB«-H 

[0 0 2 3] 

[»floJHIw«IB] gf 1 jig 
Mi" 60 H2tt**M^J:5*HfflJSjaK«3fiB<o*^ 

»7#S»S*tT^6, ctf>K£Sfl7fi, *>-rzt'< 
ae>^7^— ^a^^at 1x^7^- ^ii^^-r y 

f 7bh 5^7 bicj; 9iltR£fr 

[0024] ^s^®$§:r^^T:-t. — 

X4v?7blt. t>^7«ffi::S^^T, ^3 (b) 
88ffilc»-r-5^^ 9 3*>S5£hRtfl»ft 0 y i:02 



12 

Sif+fitBfi. (S3 (a) l^^-TJ:-?^^ 9 3£r*:ffiw 

[0025] tttt^afc LTco/<7y-^raaw7 c 

Ls ^TaE»BtR2^»fitffl[SrHSE-rSCt^ctoT^7 

«i#JSi-*«EEV2*M1-6 0 ±SKUfcJ:5l-^9 
10 ^-^5g«^>< y^7 bS:Kit€>r:^^«fcoT. 

-*^£i:i'*7*-*«tttt7 c*R!t£iM» s *< =» 

[0 0 2 6] ^fc, -7^n>2(Z)ROM2 b (1, ®IEV 
2(31^tC&-r^^7^-^^ffli:, 03 (a) l^-Ti 9 
M^7 3$:W^LX, 7 3<7)ft^£y$iik CCD 

p-d (d^McD*^^^^^ 9 3*-ewffi«l) 7c 
ItBtttfcttBI-EB ^ nfcfcff ^LT60^^L60#860 

20 r-^Ett^a^: LTffii^^fc. 9 3(07K¥^[^ilJ 

^^-v^^U-^3 b^t6^t;utCPx*C 
Py^ 7U-A^y4^«t7t/PtCGx 

*cGy tas^fcEBStu. a«^^-^Eit#a^ 

LTtl^tl^o RAM2alt ^7^-^E18^a 
tl-Cl#, ROM 2 b^bSE^BtofcpJ^ffilnR 2iC 

[0 0 2 7] ^7^, CPU2c(l _L^bfcfi§5feOBjf^ 
30 I^P^L. ROM 2 b{-Etg^^XV>^^8 0^5/ i/C0^ 
60x y{Mtl^RAM2 a iCEtt Sfl/O^'^ ^ — ^ 

tg * *lt ^ 6^ 9 ^ - ^ left C fcBt#ttB«-EB S ttzc 

40 StbfclB«±I-**aT«^S*. »2<OiB««*^afc 
[0 0 2 8] CPU2cll 7l/-A^^ey4 

!:I^^tit^5iiii7-^D 2 60#t'^-ir/M^o^r 

ttffiL. »ttl Lfc 1 7W # 8 Ox ^ ^(D^tOffi«& 
R AM 2 a I^E^ ^ tltt ^5^7^ — L 

50 ^&t\^x®< 3 msnz*? 3^£'om&*ti 



(8) 



#M 2000-209577 



13 



14 



[0 0 2 9] HI 4 [ZTjk-f-X b \Zr?<i 

^2 Stb^HSlJftx- * D 4 dS^T. 

l$8^^73i:J; y*»£»ftLfclliBfSfc8 a _Llcc 

P U 2 c MJ: 9MLfcRAM2 a ^EiSStfCt^^ 

Lfct z'&htizmmmtsi 8 b ^afc-c^-r 

[0 0 3 0] ±^Ufc*Mffl^iag£«iSS^i!if^S:^T 
1$8C>:^;y v^,&<7)x yil^RAM2 a {CfSlS^tfC 20 

^S^7^-^*ffl^TJ!Msr^WJw7U-A7t^ey 4^ [0032] 



^ 6> Steffi LfciU^-r-^D 2 (O t^ir/U^T-^^E^/c 

Cf'fiKI-Si^f+st. *8*»«Lfcfc#!c»e>*t6iB 

»fciBtt±Mfi;fr£« w(Oi:#iOaE»a(i. ROM 2 b 
rt!rfB1SSttfc»803i^v?OffiS'r — ^S: [x. 

y] , mtrntommz [ gx . gy ] . ^^730^ 

^EfitSrf. 7K¥iU^^Wx, igl^^rX 

x*CPy, 7I/-A^y4!:Mn^t/V» 
CGx*CGya, RAM2 a ftfcMt £*X"C^6^ 



0, 

[0 0 3 1] 
mi 7] 



gy 



CGx 
CPx 
COy 



•px, 



CPy 



py 



-co 



CPx • tan<px{l + k ■ f ^(tan 2 <px + tan 1 <py)} 



2 tan 



Wx 



1 + k-f 



'( 



tan + lan — - L 

2 2 )} 



CPy • tampy {l + k - f 2 (tan 2 cpx -Han 2 <py)} 



2 tan 



Wy 



1 + k-f 



t 



( 2 Wx t Wy 
tan + tan — - 



•(2) 



[0 0 3 3] 

[ii9] 

qpx = tan" 1 



[0 0 3 4] 
[»2 0] 

[0 0 3 5] 
[»2 1] 

(y<0£>8#) 



2 + y 2 • cos«f y 



q>y - k - 6x + tan 



,h 



(?') 



<py ^ByO-tan" 1 — •■(4') 

y 



■<5') 



[0 0 3 6] ^(D^, ±mi^ti^S(D^yiy(D±X(Dm 

U "x, y : ::o^x^^S (i) , (2) Tkxf 

(3' ) - (5' ) !«oT|^LtSM :gx. 



' g X * g y £IpI— ^g!w-t*5 ^ £ 



50 



«cs<5^Tia 4 ic^-r x o Kmm^x * 7 3 \z x 9 #8 

*««L-C»fciiMft-e«>5*iil«8 atCPU2cia 

Dff^$tLfc®^T^5i^s®^8 b £ srSfc-c^-r 

<5 0 -t^g*. RAM2art!:Ei^fchORt/0y 

i£, H®«8 a £gBSi®«8 b^{fc«#-ftLfcl\, 
[0 0 3 7] o£9. ±aUfc* (1) x (2) Rtf 
(3' ) - (5' ) «fc?K BI5 (a) lC*H\fc3fc;i& 

ftZQ y t-$~Z>b, nm&S a^lIItS b X*)±35 
fcihVti^Wii) l M.^bf< h< h 0 7^0 0 y<0yOt' 

^0«i!gdS^l/^#fih< h 0^00 y^ 0 y 0£/cfi 
h < h 0 £>0 0 y > 0 y 0 -Cfe '0 % HHIf® 8 a ^fig® 

tS 8 b J: 0 kJj[c*> 0 **o«K8j&s* Li § it h = h 0 
£-0 0 y < 0 y 0 T-fc '0 , ^iUf^8 a ^PSHjfS 8 b X 

>0yOt'fc^ IIS8a^»8bJ;U*!l 



(9) 



&m 2000-209577 



15 

[0 0 3 8] :x— if— j&5, ±i£Lfcia5£#!!g!£l,T3l 
■ft8 a 2:HlKft8 b t ^-St* i 5 

£«ffiV2£f|fi-r<5£. CPU2c(l ®JEV2lo£ 

— * h O&tfG y 0^ROM2 b ^^K^ffl 
U B^lHLfcI«:RAM2afti:«*tS. 
[00 3 9] ±4lfcJ:5i:Mlfc«*, IIft8a 10 

*-?x-foz>&m^tt-fz>m$ h om^ 0 y 

ift^r— ^ D 2 0^fcj£#>fcffi^T^)W££#o ir /u 
^ (1) % (2) Rtf (3' ) - (5' ) SrJBl^T 
'MLtll/ct^t/Pg x * g y^n, CPU 2 c 

^^^u^6(i. -ffcfg^-S 3!:Io'^ HllH£8a£ 

^SUit8 b<D^fe£-^x_5 0 20 
[0 0 4 0] ~<Dfrtb^ ^—^—frXt? 3(D3§M(C^ 

-r^f^^ h^«ft 0 y '^t—* 

h 0 M 0 y 0 ^ t ^T'# 5 Splice 

«0ffK^LTl^, ^yf7aMy^^ 30 

Hiss btD^&m^z^. *7(Dt$te^m$i 
[0041] ±m\^frimmmwm&mw<vmi¥<Dmm 

^-f-5^8bf^S:Sa*6L, RAM2 a p^(^fstg$nr^5 

*h O&t>*0 y O^^l^iA^ Ufy/SP 

1) o »^*-f a ^RlBSrR^i: 9, 

-Cfcfttf U7^SP2tY) . RAM2a^[lEt 
£tltz'<yJ— ?h ORXfB y OlCtnmUh lRrJd y 40 
l^ULTTORAM2a(^t5 Ur^^SP 
3) 0 ROM2 brtiC|Et8StLfe*8eDrcs/^{c 

fc5iT^o^T(DxySi [x. y] ZWi&lti 
U ^7^"^hOW0yO^l«M (1) , 
(2) (3' ) ~ (5' ) KJl^g [x. y] £ 

::XftLtg3Siiiaf- * d 4 £ Ltr ^^r'^^ 6:^ 



16 

yZfS P 5) o 

[0 0 4 2] ikiZ^ Iif-^D2(7)#l:7t/H:o^ 

TttHj-to Ur-77SP6) 0 -cOtttBU^e^-tr/u 
i««LT»fc*i [gx, gy] fcJStfcB*^--* 
D 2±(Dt'^ir/u g x * g y £&fcfc«U ^&Lf-±X 

/SP7tY) . *W«8 a iB«Mfc8 b 

fc£ Lt-Sftts s^^yw 6(^xtuxyb^-r 

^/^SP8) . 7ry/SP2^I5 0 
[0 0 4 3] 3=*:. ^tt#fct^ir/Ugx*gy^ 

7fN) . s<7*-?mmu7 c^e>tu*s^-5«Ev 

7b«M*!)iA^ (777/SPIO) x />°7^- 
^H0*31«LfcttllR-e*>ixtf Ury/SPll-C 
Y) x ^f'^S P 9r'A/D^L/tm/3EV2(7)-7 :: > 
v>^;MII^JSLth 0WMROM2 bi*i a* 

S^U:MRAM2 a ftl-f^L (^y^S 
PI 2) , S^fy7 p SP4^I5 B 
[0 0 4 4] £fc. /^y-^IRMyf 7b^8 
^0yO SrilRUAc^cffi-efcttfl Ufy^SPl 3X* 
Y) „ ^f7^SP9t*t^fclEV20fVy^/Wil 

{CxtiCL)t0 y OCDffi^ftALX. RAM2artl:»ff 
L (^f^^SPH) . 7f7/SP4^I6o 

X~t£faotcm& (7r^SP13t'N) . ^T-y'y'S 
P 1 l^tfc> R3E*>f 5^ 7 a ^^-^(D^^fi 
(XT7^SP2t'N) . EI^L^^A^X^ y^^r^- 

(^xyT'S P 1 5) o 

[0045] m^-mmm 

7 c (T^^&JnR 2 £»f£-r 5 r d J; 9 ^ 
h O^t>*0 O^IlLT^fc^ 
S7^9i#CPU2c Sr^7^— ^Pfl^St IT 
Afta*ti\ CPU2ciCj:^5 (a) (Ctj^-T i 9 ^"f 4 
^/W 6i^HBft8 a tISSE«8 b £tf)f£KB8» 

LX*>£\*\ ZCDb*. ^-f^V2fl. HlJ«8 a >^ 

S®f^8 b i:«of*fStK»*SlT:wRffl-r$J: 5l:Ltfl 
ifr-r^ 0 ft-T. [2l60^f77SP4ffi^fcliS 
[gx. gy] !ll£i:/:Iif-^D2(Ot^t^gx 
* gy©^T*$>5 gy^S/i^fy/S P 6T- 



(10) 



&m 2000-209577 



17 



18 



aSRifil8 b*:?Hiift8 a J: U*i:fc6i:WL, /h 

4t«^tiB :gx, g y] izftctzmmf-? 

D2tOt^t/Ugx*g y "C£>o g x<^)fiA(S 

> te'Kl t tD&iDi&ft[M.fc ^T77SP6 -Cttffl £ tltz 
\ft -fe /ko n ^5>^fi^S £ fi'hffi ^ <£>il<aS6*tffi J: 9 
*S^fc#, aipft 8 b 8 a J: ») flK8* 5 fiv > 

[0 0 4 6] ±a!Lfca:Mffl^i23iiS^C0Klf^^o^ 

#BS!cLT^T^i-^ 0 ^yrSPl-SP8W 
^ry^SPl 5 ^o^"C{ilH 6 1 Jli&McflC 

PU2 c^«tSBlf^tl^«IwtT5, 06^f y^SP 

U7i//SP16T'N) , SSBllfS8 b<Ofit*IdS^liii 
ft8a(^)«gJ:»)I;tnif Uf5/^SP17X'Y) . 
h<h0£¥*MU RAM2a^!^^tltl/^^7 
* — * h 0RX$6 y 0(O£tSrJ*fitlft«^S-fr-C (^^y 
/SP18) . |6(^^T77SP 4-i5 3 33EE!H$ 
8 b*«* s *lii«8 a^*iHJ:9*5tixtf (^^y^s 
P17tN)\ h>hO^|lJlrU RAM2art!:{^ 

fy/SP19) . me(7)^y L ^y^S P 4— I6o 

[0 0 4 7] r^f^/K 6 in*** SiXT 1^*31 

^IU{$8 b tmm&8 a £^*<SaU*L^»£\ 

7/spi6fY) % mmm&sb&mm&8 a £v± 

JjlZfontf (^7^S P 2 OT'Y) . 0 y < 6 y 0 t 

CPxtancpx(l + k- 



px 

py 



*lMU RAM2 a rtl:ftjt$iltV^7^-^ h 0 

P4-i^ 0 t%mmt%8 b^mm&ts a x*o 

T*!:to!f (^r^7SP2 0T*X) , 0y>0yO 
££]L3rU RAM2 a fa\Zi%$f£tlX\,^Z>/<7 * — 9 d 
y Ortt£&m±LU£?Mn£lt'C UT77SP2 2) . J* 

[0 0 4 8] msmmm 

iufz. ±mLtzmixnm2mmmx-i±m3 (a) 

h ORWft d y 0<D2o%/<y*—#k IT^ 
flfl&tf, 7 3^ry^^lbS§gls 0<7){£ST\ 
*y 7 3<Ofp)#S:ytt^e>ft 8 x 0 icfrtt 6 J: 3 

HKHLfci:*. 5B8ts. ft 0 x^ROM2 bftl:: 



[0 0 4 9] 

[^C2 2] 



gy 



CGx 
CPx 
CGy 



•px 



CPy 



•py 



(i) 



[0 0 5 0] 
[*2 3] 



f 2 (tan z q>x tan* ipy)} 



J tan Jl+k-t 2 tan 1 + tan 2 — *• L 

2 1 I 2 2 Jf 

CPy • tan<py {l + k • f 2 (tan 1 cpx -Han 2 ipy)} 



2un^ll + k 
2 I 



•^n^tan^)} 



'(2) 



[00 5 1] 
[WL2 4] 



ipx - tan~ 



|>/h 2 + y' 2 -cos^yj 



[0 0 5 2] 
[&2 5] 



„ _i h 

spy = 6s - tar. — 

y 



(3) 



40 



. ( 4) 



[0 0 5 3] 
[ft 2 6] 

(y' < (KDIft) 



[0 0 5 4] 

[ft2 7] 



<?y «• ji-Gx + lan 



■(5) 



50 



(11) 



ftffl 2000-209577 



19 



(y'a:()6DB#) 



|V(x-s) 2 + y 2 | • sin (p - 6x) 
V(x-s) 2 +y 2 |cos(p-ex) 



20 



.(6) 



[0 0 5 5] 



(y'<06DB3) 



l$&2 8] 

sin(p~8x) 



2 +y 2 



COS 1 



(7) 



[0 0 5 6] 
»29] 



-(8) 



S4t 

±iS 3 ^iMfii? ^ 7 3 ^ y s 

X\ 7 3tf)fp]#£y$4/^6^ 0 x60^]#{Cfp]Jt^ J: 

9t^flb/c^#. sg^^xt-r^iS^ h os«ft e y 

0(020^77^- LTV^C7^ N ^Jxf^s ^^73 20 

mMm&8b ttD&wm&fahms (to ic^-tj:^ 

[0 0 5 7] o£ 9 . IK^O* ^ 7 3 f)y $itC^"T ^>Sg 
g|£:s, ^^0x, R AM2 a ^leit^Tl/^^ > 

— s o&t/0 x o t-t&t, m^Miks bfcMWiik 
8 a J: «9^fRiJ(c$>t9 ^o^SllHt8 bOy-f ><7){fi#^ 
mfei&&±-<Ok%. s^sO^o0x<0xO, S<S 30 
0 7^0 0 x > 0 x 0 £ fcfi. s > s 0 0 x < 0 x 0 
-C^^o ^S®^8 b^^PJ^8 a J: =9*fiy^^> 

t9^M®^8 b(7)7'f^I^^^^> s < s Ofr 
o 0 x = 0 x 0 T*£> 9 s ^SlUt 8 b a^lHfe 8 a <9 

T<7}££. s^sO^O0x>0xO^fc{is>sO^ 
o 0 x > 0 x 0 T*£> 9 > ilBI 8 b ^HilHfc 8a J:!) 
;fcfflflt-fc*Jrt*osJ|EM<ft8 b07^ ^<Offi#d s Bf^t££A 
_h<£> £ # s s > s 0 0 x < 0 x 0 T*£> 9 . s^SM^ 
8 b^HI&8 a <£ 9*ffl3!-S>9iSSlJ«8 b<7)7-f > 40 
0><S#* S *^£#* s > s O^o0 x= 0 x 0X&>Z> o 
±aib^H!5 (b) ic^Lfc^ tSr#BB^L-C. * 
s O&O*0 x 0<Dft&^9h3Ln&m^&1rZ>Z. t 

[0 0 5 8] msMMffl 

_hl£ LfiSS 3 I^KK&tf 35 4 ^-SK ,^^7 3^ 

i::WS$hWfl *>73(D y a::*tt 
s Rt>*ft 0 xc0if*>e>^^7^ — 1 ItPf: 
h. fly, sRUd x<D4-0&'<9?<-? t-tZ>£ 
0'^L,Xh£<<\ Z<Di&&s 15 (a) . (b) 50 



ftfcr. ^*#B?.UT, ^7^-^hO, 0yO. s0^ 
■EfiHBI-**- ^.<vtiV). CPU2cit 7U-A^ 

a tmmmms b tt-— wa^tit l-c— §hs*s 3^ 

[0 0 5 9] 

r £ 4 < * — * IBte^S icBtt ^tt^^7^- 

[0 0 6 0] ^^2lS«^^0^^J:^^ o y^-^r: 
[00 6 l] »#*3lEtt^«Wi£J:*tfi. -Kl#^ai^ 

^ztbZ>z.tfrte\<^<DX\ % i <Dmm^f&^mmm-t 
[oo6 2] mMm4mm^%w:c£ti>,^ safs^a* 5 



(12) 



«RfM2 000-209577 



21 



22 



[oo6 3] iM5Et^:an{i xy¥®± 

T-^^2(D^^:(D^^v p 60^ti7 p '--^ [x. y] 

0. 0x0. hORVflyO^W^XftSiaotS 

^gi^ffiSSx-* [gx, gy] i^ftt6li:lc 

(Drnmr-fi [x, y ] sftth-rz**!) 

H^ :i^t^5o Sbfc, ^2(7)JFMHj^^!-J: 9 

t. mm^^^Mf&i,tim2co^(Dmmm^t^ 20 

icB8i-5^7 * — * SrEIS-T 6 C £ * < '<7 * — 
[01] *3BMlc«fcS*WfflHiaE««B^«***H 



[H2] *5SWi-J:5*^fflSiaS«36fl^-^lfe^JK 
[0 3] 0 2^>*:pffl^522£«3$B*lll^i"5^^ 7 3 

[i5] x^^j 6izm^£thZ>nwi£L& aRtfm 
con %mmx(o^mm\^^-ry ha-e 

[07] H2<0*WfflHiaeaiSBS:lllrici"SCPU2 

ims] &&<Di&mmmm^&^w<o—&\*^7uy 
?mx&z> 0 

[Hi 9] H8<z>*Wffl«iaiE«3fifi^»f^S:ttWi-5fc 

3 
6 

2 a /<7^-^E«^a 

2 c - 1 ss 1 <Dmimtit^& 
2 c - 2 12 (Dmmnm^-m 

7 c 

7 b ^^-*3itR^a 

7 a iiOlS^a 

2 c - 3 — &staj*« 
2 b - 1 mwr - * km*© 
2 b - 2 jg^Tnir- * iste^a 



^1 



f 



7 c 



2b- 1 



[01] 



-2c-2 



"-7 b 



^2a 
2b-^ 



-2 c-3 



-7 a 




(13) 



&ffl 2000-209577 



IM2] 



7 — . 



.Ju. 



7 a- 
7 



>+Vl 



V2 



2 



♦ S2 



| ROM 
| CPU 



-2 a 



-2 b 



^2 C 



D2 



D 1 



S3 



D3 



D4 



7 c 



3b 3 a 



[i3] 



[El 6] 




( S TART ^ 



R AM 2 afr^^*-* 



SP 1 



SP3 5 



( END ) 



N y 

— xJSii 



SP 2 



31 



-SP3 



-SP4 



-SP5 



-SP6 



Vitmm CGx, Oy] 



SP7 




(14) Wffl2 0 0 0-2 0 9 5 7 7 



[15] 



9y 


^\ hO 
0 


h<hO 


h = hO 


h>hO 




6>y <0yO 


nvk& 8 a <fc t> ± jfr 




H»®8 a«t *)±ti 




6y =0yO 




-a 


myitis &&o±ft 


<9y >0yO 




S*tttt8 a £9 K* 




^B&^8 ait) T^J 



(a) 



sO 


s < sO 


s - s 0 


s > sO 




<0xO 








0x =0x0 


f@SMfc8 a ,};»)£« 






6x >9x0- 


>©<tg£'J* 


H*fift8 a«t 


7^ >CD|«£/J\ 



(b) 



(15) 



2000-209577 



im7] 

i 



-SF 1 B 



-s 



JN ^ SP i 7 



-S? 1 9 



• ae SP4-N 



-SP18 



-SP2 0 



1 eyQvmivvtamm \ 



-SP2 1 



JSP4A 



[138] 







Rl/>^&itJ 


| S 1 j S 2 



j R AM 



j R OM j >" 

S~cTuK 



-2 b 



-2 c 



D2 



D 1 



5^ 



D3 



3 b 3 a 



[B9] 



(a) 




(b) 



CPx 



CPy 



Xa»Ya. 



F 5C022 AA04 AB68 AC 13 AC21 AC69 

5C054 CF11 CFC6 CG08 FC14 FD03 
FE14 GB11 HA30 



